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(57)Abstract: 

PURPOSE: To control the amount of inert gas, which is 
used as carrier gas, and the amount of water vapor to be 
constant by a method wherein the water vapor and the 
carrier gas, which are individually measured via flow rate 
controllers, are mixed to send in a chamber and the 
iriterior of the chamber is turned into a wet atmosphere. 
CONSTITUTION: Semiconductor wafers, which are 
respectively formed with a polysilazane film, are set on a 
holding jig 5 in a state that a chamber 6 and a heating 
device 8 are made to position over, then, the chamber 6 
is made to descend. After water vapor and 02 gas, which 
is used as carrier gas, are individually measured by flow 
rate controllers 1 2a and 1 2b, the water vapor and the 
carrier gas are both heated to 80'' C or thereabouts and 
are fed in the chamber 6 via a mixer 14. In such the 
above way, the device 8 is made to descend to encircle 
the chamber 6 while the water vapor is introduced in the 
chamber 6 and a heating treatment is performed to form 
a dense silica film in a stable film quality. 
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CLAIMS 


[Claim(s)3 

[Claim 1] It is the formation method of the silicon system coat characterized by being formed by 
making this dry, considering as a polysilazane film, mixing the steam and carrier gas by which the 
aforementioned wet atmosphere was separately measured through the flow controller in the 
method of using as a silicon system coat by subsequently calcinating a polysilazane film in wet 
atmosphere, and sending in in a chamber after applying a polysilazane solution on a substrate. 
[Claim 2] It is the formation method of the silica system coat according to claim 1 characterized 
by making the aforementioned carrier gas into either 02 (oxygen gas) or N2 (nitrogen gas) in the 
formation method of a silicon system coat according to claim 1 . 

[Claim 3] Formation equipment of the silica system coat characterized by providing the following 
The flow controller which carries out constant-rate measurement and supplies water The heater 
which uses the water of the constant rate from this flow controller as a steam The flow 
controller which carries out constant-rate measurement and supplies carrier gas The heater 
which unites and heats the carrier gas of the constant rate from this flow controller to the 
temperature of the aforementioned steam, the mixer which mixes the heated carrier gas with the 
aforementioned steam, and is sent in in a chamber, and the heater which heats the substrate set 
in the chamber 

[Claim 4] Formation equipment of the silica system coat characterized by preparing the filter in 
the downstream of the aforementioned mixer in the formation method of a silicon system coat 
according to claim 3. 


[Translation done.] 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method and equipment which form a silica 

system coat on a substrate by using polysilazane as a raw material. 

[0002] 

[Description of the Prior Art] As one process for forming various elements on a semiconductor 
wafer or a glass substrate, forming Si02 (silicon oxide) insulator layer from the former is 
performed. It is required that this Si02 film should be precise. After applying the solution of 
Polysilazane (SiH2NH) n on a substrate and making JP,5-243174,A and JP,5-243212,A dry this 
as a means for this, the method of calcinating in wet oxygen atmosphere is indicated. On the 
other hand, the method of making nitrogen remain in Si02 film is indicated by JP.6-16410,A by 
adjusting the moisture content in a firing environments in calcinating polysilazane. 
[0003] 

[Problem(s) to be Solved by the Invention] In the method mentioned above, unless the rate of 
the steam and oxygen which constitute wet oxygen atmosphere is fixed, membraneous quality is 
not stabilized. However, about the means which makes the rate of a steam and oxygen regularity, 
it is not proposed at all by JP,5-243174,A and JP,5-243212,A. On the other hand, as a means to 
adjust the moisture content in a firing environments, although it is made to adjust a moisture 
content by heating the pure water which is a moisture source, since inert gas, such as nitrogen 
gas, is blown into pure water and it is made to generate a steam, it is difficult [ it ] in JP,6- 
16410,A, to control the amount of inert gas, and the amount of a steam uniformly. 
[0004] 

[Means for Solving the Problem] the above-mentioned technical problem — it should solve — 
this invention — a flow controller — minding — water (pure water) and carrier gas (02 or N2) — 
separate — measuring — water — heating — a steam — carrying out — carrier gas — a steam 
and abbreviation — it heats to the same temperature, and these steams and carrier gas are 
mixed, and it sends in in a chamber, and was made to make the inside of a chamber into wet 
atmosphere 
[0005] 

[Function] If Polysilazane (SiH2NH) n is calcinated in wet atmosphere, N of n (SiH2NH) and H will 

replace by O, and a silica system coat will be formed. 

[0006] 

[Example] The example of this invention is explained based on an accompanying drawing below. 
Drawing 1 is the cross section of the formation equipment of the silica system coat concerning 
this invention here, coat formation equipment fixes the installation base 4 which consists of a 
quartz on a base plate 1, and sets it free [ attachment and detachment of the holder 5 which 
consists of a quartz same on this installation base 4 ] so that opening 2 may be formed in a base 
plate 1 , and piping 3 may be attached in this opening 2 and opening 2 may be straddled, and the 
processed materials W, such as a semiconductor wafer and a glass substrate, hold 
[0007] the seal in a circle which the bell jar type reaction chamber 6 was supported in the lifting 
device, and attached in the inferior surface of tongue on the other hand in the downward position 
of a reaction chamber 6 — a member — a pressure welding is carried out to the base-plate 1 
upper surface, a closed space is formed in it. and 6a makes a holder 5 expose outside, and is 
making the base plate 1 face further the glass tube 7 for thermocouples for thermometries and 
the glass tube 1 1 for gas introduction which attached the end face section in a closed space in a 
reaction chamber 6 in an elevation position In addition, the interior of closing is connected 
outside in the upper limit by the glass tube 7 for thermocouples. 

[0008] Moreover, coat formation equipment was equipped with the heating apparatus 8 which 
goes up and down independently in a reaction chamber 6. and this heating apparatus 8 has 
formed the heater 10 in insulation board 9 tubed inner skin which closed the upper surface. 
[0009] Furthermore, it is made to send in a steam by the carrier gas of 02 or N2 grade through 
the aforementioned glass tube 1 1 for gas introduction in the aforementioned reaction chamber 6. 


The water which measured water and carrier gas separately and measured them through flow 
controllers 12a and 12b is specifically heated in heater 13a, and about the carrier gas which 
made the steam and was measured, a steam, abbreviation, etc. are by carrying out in heater 1 3b, 
it heats to temperature (about 80 degrees C), these steams and carrier gas are mixed with a 
mixer 14, and it sends in in a chamber 6. 

[0010] In addition, generating of particle can be suppressed by forming a filter 20 in the 
downstream of a mixer 14. As a filter 20, metal filters, ceramic filters, etc., such as stainless 
steel, are used suitably. 

[001 1] Drawing 2 is the cross section showing the structure of flow controllers 12a and 12b, a 
vas capillare 16 is formed in the path (bypass) 15 of gas or a liquid, and the difference of the 
temperature of winding and these heaters R1 and R2 and ambient temperature is made to 
become fixed about heaters R1 and R2 at this vas capillare 16. 

[0012] That is, if a fluid flows the inside of a vas capillare 16, although the temperature 
distribution which met in the length direction of a vas capillare 1 6 will change, output voltage 
occurs at each heater R1 and R2 so that this change may be lost, and the difference of these 
output voltage serves as voltage related to the fluid flow. This voltage is detected by the degree 
difference control circuit of constant temperature, an actual flow rate is computed in an 
arithmetic circuit based on this, a comparison control circuit compares this calculation value and 
a flow rate setpoint signal, and passage is opened and closed by the piezo bulb 1 7 so that the 
difference may become zero. 

[0013] The example which forms a silica system coat in a semiconductor wafer front face is 
described below using the coat formation equipment of a more than. First, back-to-front 
processing which applied the polysilazane solution to the semiconductor wafer front face is 
performed. Pretreatment is performed to the well which removes a solvent and forms a 
polysilazane film, and if it is in this example, in order to prevent generating of a crack, a pinhole, 
etc., the three-stage was heated using the hot plate (it is [ degrees C / 80 ] 60 seconds at 60 
seconds and 350 degrees C in 60 seconds and 210 degrees C). Then, where heating apparatus 8 
is located up by chamber 6 the semiconductor wafer which formed the polysilazane film in 
the holder 5 is set. and subsequently, after descending a chamber 6, 02 is supplied for a steam 
as carrier gas in a chamber 6. 

[001 4] As described above as a steam and 02, after [ both ] measuring separately by the flow 
rate controllers 12a and 12b, it is heated to about 80 degrees C, and it is supplied in a chamber 6 
through a mixer 14. 3 g/min and 02 gas set [ H20 ] to 61. / min as a speed of supply. 
[0015] Carrying out and introducing a steam in a chamber 6 like the above, heating apparatus 8 
is made to descend, a chamber 6 is surrounded, a temperature up is carried out to 400 degrees 
C by setting a programming rate to 8 degrees C/min, and it holds for 60 minutes at 400 degrees 
C. Of this processing, N of Polysilazane (SiH2NH) n and H replace by O, and a silica system coat 
is formed. Thus, the formed silica system coat was what is precise at membraneous quality 
stable. 

[0016] In addition, although 02 was used as carrier gas if it was in the example, N2 can also be 

used as carrier gas. 

[0017] 

[Effect of the Invention] In calcinating the polysilazane film which carried out application 
formation on the substrate as a wet atmosphere according to this invention, as explained above, 
although the wet atmosphere concerned is formed The carrier gas of water, 02, or N2 grade is 
separately measured through a flow controller, water — heating — a steam — carrying out — 
carrier gas — a steam and abbreviation, since it heats to the same temperature, these steams 
and carrier gas are mixed and it was made to send in in a chamber The rate of H20 in 
atmosphere, and 02 or N2 can be made regularity, and the stable silica system coat can be 
formed. Moreover, generating of particle can be suppressed by preparing a filter in the 
downstream of a mixer. 


[Translation done.] 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The cross section of the formation equipment of the silica system coat concerning 
this invention 

[Drawing 2] The cross section of a flow controller 
[Description of Notations] 

1 [ — A chamber, 8 / — Heating apparatus, 11/ — The glass tube for gas introduction 12a, 
12b / — A flow controller. 13a, 13b / — A heater. 14 / — A mixer. 20 / — A filter. W / — 
Processed material. ] — A base plate, 5 — A holder. 6 
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DRAWINGS 


[Drawing 1] 
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